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DETAILED ACTION 



Claim Rejections - 35 USC § 103 



l. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 



obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1,3,5,7,9,11,13,15,17,19,21,23 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over Kawakami etal. [6563318] 

As to claim 1, Kawakami discloses in figures 1-34 a method of confirming battery 



charge amount and degradation state, comprising the steps of: measuring at a plurality 
of battery temperatures a cycle test battery in respect of one selected from battery open 
voltage, current and voltage during discharge, and current and voltage during charging 
at predetermined time intervals substantially until battery end of life [see e.g. column 4, 



lines 61-67; column 5, lines 45-55]; 

w , y ^ , T """xvr °-"—"-r"-" — *T — —^r»:^-«r: ^^^fy^^ ^^^^^.^^ — r „ ~ — r<"" 

The die-beet: ing'^ethM' aocordirtg t^o^blie^-prea'en-e invention 
comprisaa : (i) a .'itepvin "whiiJcH % . papfcaXiiiy; o-£ -nor^ai. non- 
deteriorated, rechargeable vijat^rie s :fare pra^i^^d % ^.*hese 
batteries are" separately aubjected to; charging ahct 
discharging under various H^uW^-^tTOBS conditions and at 
various- rates- of charge or ,di^ charger :whes;e- • tlieir battery 
voltages, and their presently .stored electricity . 

(2) Tor a normal rechargeable battery in a full charged 
state , batt ery voltages Vd are measured under -various 
H5SB@PRWff^l ^ conditions. T. and at various discharge, rates. 
;Td . the - charging ±3 tentatively suspended, where' the open- 
circuit voltage (Voc) "is measured. Data or function 
Iformula Vd (Vpc, Xd, T) 'of the relationship of the battery 
jvoltages' Vd to th.e Id, Voc and T . Or the data or function, 
iformula Vd {Q, Xd, T) or Q(Vd, Id, iff "computed 'from the 
idata or function formula of .the relation-sfeip. of the Voc < Q ) 
of the open-circuit voltage^ (Voc) tp „the remaining , 
capacity (Q) describedin the above (1) . 
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using measured values to generate a determination table showing relationships 
between prescribed charge amounts and prescribed degradation states [see e.g. 
column 3, lines 25-30; column 52, lines 49-56; column 53, lines 37-46]; 

fa meG3S$(^ " 
(...battery 1 voltage' when a ^ - 

| 'prescribed current r . is applied;*! br ' ar jprescf ibed ' period"; 
I of time is measured" amd' - . 

the measured- -battery voltage eol^ted^^^h a . 
[previously estabStf^ • ? flffiE.: . • 

voltage-residual capacity corresponding to 
{ obtain a residual capacity of; 

j-fche battery . ; ' However K for ^ a refe^a^^aMe>batter^ _ 

j In this ei^odiment, from th% curves of ''-the battery 
jfcha'ractexistips : abtaine^ , . .,,^/, / <: ^ 4 . 
in. thi'S'-\uray,. the qpeiir-c^rcpit vplti^ffs to^^fei^Diia:! 
remaining capacities were 

read to obtain discrete data and based on the 
discr ggg: d at^r a; «%t^ : /iij^^^ |k : . • I 
idata for the relationship of the open-circuit 

[voltage Vac to the 

jrfmaining capacity Q was prep^ed;. ac^tioa, ^f rpitf : ; 
{the data' base, a Unction " I; *" T " 
[formula Voc(@) of an approximate curve, with respect 
{to said data base. , •> 

! ; . • - ... - . ' - 4 ^ 

In i as 'an example of the foregoing data 

j tables obtained in, the ; ^pve ..;',_ 

I for the lithium iion^xe^^^^^e battery [(h0.in^ v n 
.; 'diameter of l'7 mm#/ 

j of 67 mm, and a nominal' /#apaci^y of 1300 0fo)- , there 
[.are shown relat i6nshipsu;,|f r\ . : J,^ t< ^ ^ 

! the open-circuit voltage Voc (V) to the remaining ' 
j capacity Q [Ah] uj|pn the; 

[discharging 'operation and;;<tho^; of .i^ . bakery-' 
itoltage Vd<V) at each of "^r- ^r- 

I constant currents !d (^0 « 13 2V,;G/26A', Q«&5 A, 1*3 
j 1 . 95 and % .6 A),: wheft,^ ^ . .', 

I the battery tempe^atixre^s &S0feq%£i^ Cv^'tb the 
; remaining capacity Q [i^3 upoii 

I the di scharging oper a t ion . ^ _ 
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measuring a subject battery in respect of same said one selected from battery open 



voltage, current and voltage during discharge, and current and voltage during charging 
see e.g. column 4, lines 59-67; column 5, lines 1-17; column 6, lines 24-32]; 



"iTiie -detecting method), ac©prdin0 to ;£he pce^e'nt invention, 
comprises-: (i) a -step sfp>w&%c : h. ajipiu-rMll-ty ofHBormaSL- non- 
deteriorated rechargeable 'batteries are provided, . these 
batteries- a re; ,sepa ra tely subjected to B3ilPW«f>Wgfi!^ 
^"■'^ i *^* ass * !a unc j sr various temperature .conditions and at 

.where ; - their ' battery 



charae or discharae 



various rates- of 

voltages^ and theix<; pre^Brip^^ "stored' .electricity 
quantities (their •eiecfericlifey: qu antities capable of being 
EffWiEtj^^ capacities are obtained; 
and from these factors^ basic data a^re obtain^; aHa (11) 
a step in which for a ^char^geabie battery (ii^a) to be 
detected? the- voltage . ^iiie0r/snd^ : the : current „ value • 
thereof are measured, and the- messur.ed' result $s compared 
with said .bas$;c d^ta i^iud^; ||)'. %pgkazg^pXp 4 
battery ' fii -a^ i$Mh61^tiT^it$^ ' ^ r tk$vin0m0 
resistance of. the xeeftf %eable battery 4 (xi^a) jus . 
increased^ (c) the^.;eleitr.ici::ty gtorabie- capacity (the 
quantity of electricity capaible :<*f being stored) of the 
rechargeable battery (ii-a) is decreased,. y(?% the, 
electricity s tor aisle capacity of the rechargeable battery 
(ii~a) is decreased and the internal resistance 
increased f , or^ (e ) |the rechargeafel^e battery^- (ii-a) . is^not 
d^erioratedlj£»o:m^ 2L. : _ " ? - ' 



according to the ; de^cti^;'m^h^d, "for • d^.e^liig- 
internal state of a^rea^rg.eable 'battery in th^ present, 
invention, oh -the -basis- 'Of the ^regbl:ng ,; b^sife- data 1 ox- 
function formulas and in accordant with a prescribed 
judgment, -mods-* while referring ; 't selected, .-from, 

the open-circuit voltage,, battery-' ■voyage 
resistance of ,a.- r echargeab le- battery, to, be, detected : in a 
shutdown atate, a ^^^^^ 'W^t^i or a 'S|fflfflffiHfflB • state, 
it is possible to precisely detect the iniernal state of 
rechargeable battery* % : i 0 
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j FIGS. 18(1} to 18.(3) and FIGS. 19(1;) to 19(2) are of a 
normal rechargeable battery and t hey show respectively a 
relationship of the open-circuit fflnREfffp^ 



voltage or the discharging voltage, 



the internal ' 
resistance and: the' " open- c ir ^ ■ Vol tragi , ' ' t he; .' ba ttery , . A 
voltages at two kin ds icti CTPffTEWTH rates' ( B»iRIVii^t{CT^ 
currents) , and zhe f4HB?fj ; ^^^Sj voltages at two 'kinds of 



battery temperatures # respectively? in frelati^oa to the 
regaining capareity^^ 4"* 



h FIG. 32 shows a graph of a^ha'nge with the^ass^ge ft 
time in the battery voltage when a coircnereially available 
lithiiHti .ion •xechargeabjLe. battery*- whose nominal capacity is 
1300 m&h Was sub jected to constant curren t-constant 
gSnff^j^^ and thereafter, % BBE01 y0t c<gndu ctAng 

ope ration was repeated^ 



and comparing determination table values with a measured value of the subject battery 

to confirm present subject battery charge amount and degradation state in accordance 

with a determination table location of matching values states [see e.g. column 3, lines 

25-30; column 52, lines 49-56; column 53, lines 37-46; tables 1-8]; 

\i this embodiment! from the curves of "the battery characteristics obtained] 
m this way, the open-circuit voltages to optional remaining capacities were j 
read to obtain discrete data- and based on the discrete data, a data base (aj 



data 



table 



for the relationship of the open-circuit voltage Voc to the ; 



Remaining capacity Q was prepared; In^ddi^ion/^from^he data base, a function ] 
-formula Voc(Q) of an approximate curve with respect to said data base, j 
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XMJLE 1 



leg 




Vd(V) 


Vd{V) 


VdtV) 


Vd(V) 


Vd{V) 


Vd(V) 


capacity 


\fcc 




Ed- 


id- 


Id - 


Id- 


Id - 


(Ah) 


TO 


ai3A 




ae$A 


14A 


1.95A 


2,*A 




4.189 


4.372 


4.153 


4.C94 


4.C43 


3.959 


3.594 


L2 


4.153 


4.077 


4*050 




USl 


3.723 




U 


4.044 


4.012 


S,9£l 


&m 


3.779 


3.554 


3.545 


14 


3.98S 


3.944 


3511 


3,804 


3,710 


3.593 


3JC0 


0.9 


3.933 


3.SS3 


3.860 


3.757 


3.CS5 


3.555 


3.460 


Q.B 


3.379 


3.g<tt 


3.821 


2.705 


3.612 


3.531 


3.iC3 


0.7 


3.333 


3,755 


3.767 


3.S56 


3563 


3.4$3 


3J7a 


0.6 


3J0S 


3.772 


3.740 


3.619 


3.53B 


3.440 


3J5S 




3.789 


3.755 


3.7J7 


3.606 


3.510 


3.437 


3J20 


0.4 


3.770 


3,724 


3^S90 


3J67 


3,474 


3.375 


3.290 


0.3 


3J47 


3.701 


3.670 


2.547 


3.457 


3.353 


3.263 


0.2 


3.7*2 


3.6SC 


3.642 


3.S07 


3.425 


3.315 


3.255 


0J 


3.576 


3.622 


3.583 


3.40S 


3.334 


3.225 


3,125 



X^BLE 2 




epoc-dxeoit 
volume [V) 


Detected (detested remDxniug 
feaarflvrtg dktk&rgtc cepediy-dificbugfid 
capadsy quazifcy qir*ttiiy)/ccciinei 
CAh) (At) edacity * 100 (*) 


Sample 3 
Sample 2 
Sample 3 


4.0SS 
3,Br7 
3.735 


1.5553 1.0512 -0.2231 
0,6633 0.6712 -0.5377 
0.27SC 0.2512 -0.7546 



With regard to the patent additionally considering an internal resistance for the 
subject/inspective battery for detecting the subject/inspective battery charge amount 
and degradation state: eliminating considering an internal resistance for the 
subject/inspective batten/, cited in the Kawakami reference, applicant neither confirms 
the charge amount, nor makes it easier to accurately gauge the remaining charge and 
degradation state of a battery, which is the object of his invention, as cited in the 
disclosure. Therefore it would be obvious to one skilled in the art at the time the 
invention was made that the elimination of an element and its function in a combination 
is an obvious expedient if the remaining elements perform the same functions as 
before. See Exparte Wu, 10 USPQ 2031 (Bd. Pat. App. & Inter. 1989), In re Larson, 340 
F.2d 965, 144 USPQ 347 (CCPA 1965) and In re Kuhle, 526 F.2d 553, 188 USPQ 7 
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(CCPA1975). 

As to claims 3,5,7,9,11,13,15,17,19,21,23, see remarks and reference above. 



3. Applicant's arguments filed 12/1 5/2006 have been fully considered but they are 
not persuasive. 

Applicant argues that Kawakami does not teach or suggest the measurement 
being made plural times until the end of life of the battery. This is incorrect, Kawakami 
discloses periodically detecting and inspecting deterioration of the battery prior to the 
battery is fully depleted. Therefore, the measurements are taken until the end of life of 
the battery. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Samuel Berhanu whose telephone number is 571-272- 
8430. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Karl Easthom can be reached on 571-272-1989. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 



Response to Arguments 



Conclusion 




KARL EASTHOM 
SUPERVISORY PATENT EXAMINER 
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